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Abstract of JP2003061927 
PROBLEM TO BE SOLVED: To provide a 
magnetic resonance imaging apparatus 
capable of performing properly imaging 
regardless of vibration of static magnetic field 
intensity. SOLUTION: In this magnetic 
resonance imaging apparatus, static magnetic 
field, gradient magnetic field and RF magnetic 
field are applied to a radiograph object to 
generate a magnetic resonance signal, the 
magnetic resonance signal is detected, and 
received, and according to the received signal, 
an image is developed. The frequency of the 
RF magnetic field is varied according to^the 
vibration of the static magnetic field intensity 
(208, 206), and RF excitation corresponding to 
the frequency change of spin by magnetic field 
vibration is performed. The frequency of a 
carrier signal for detecting a magnetic 
resonance signal is varied according to the 
vibration of the static magnetic field intensity 
(208, 304), and detection corresponding to the 
frequency change of a magnetic resonance 
signal by the static magnetic field vibration is 
performed. 
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Sit. «n2«:^*i!&«#fir«^»UTSjti-5$m#S 

ffER FJK#<Z)J^iK^S:SfII2|lHK»^S«Si!)(CJ«; CX 
^^b$-lir5 R F^&ic^fiS^a t . 

Fmmi:mn vxm%^mm^im±^'^zmmfi>m^ 
mt. mt&mn^mt^^^i&vx^\ti-^^m^m 
t. mm^mLtzm^i^mt^\cm<5\,^xm^i:±^-r 
i>m»±f$.^Sit ^^i-ist^^wts^mmxh^x. 

x^^i-^^mmiixxf^ummm^&(ommicit^ i:t 
ik%:mB^mmm<DmB\zti>^i:'^x^±-rimmmii 

xmis.mmmM^mi3 x xmfs.^m^mi:mm-rwii» 

3 (O 5 %®v^-f tv*> 1 otc|S«roasC*i!6««f»fiL 

Set. SfII2««t*'!&ffl#Sr1^SiLTSlt-t-5S(t#ii; 
i:, Sf[|ES«Lfcfi$a*il&ft#»rS<$iNTii!iift«r4fiK-t- 

\.ityr-7^ V7.\^v^^—mz.^'^\<^xii\mii'mm 



@. 

to 0 0 1 I 

RF (radio frequency) )3l4ftSr^;l)PL 

[0002] 

[t«Jl50a^l!fl .«K^*R&«J^ (MR I : Ma g n e t i 
c Resonance Imaging) '^WX\'i.. 
"^^^y V'yT^y-h, (magnet system) O 

(spin) *^e>a^*'?|jt^^ig^$ 
•fr. ^r(DSm^i■^l-S':5^^^:iii^^^ff«fig■r5. 
lO 0 0 31 

i^)04gga="^■/^ (c o i 1) \t-^^^y h ^^J^^T'AOf^ 
(puis e) mjfESrjSftl-fcWC. ^gBa-f /WiBSEt 

[0 0 0 41 -r^^yV'i/7.7-h.(r)mM^^^x\±. n 

ga 3 ^ /u;d5^^-r 5 r <t 5 ''i;'? I- i o T *) 5 ^® s 

■th^^1i^h<r>ri;-^7. (access) ^4*ft< Ufc 

l*ro-^i!'^s' hSrM*aC^J^(7>3— ^' (y 
oke) T?Sx5<t?JCU-CV^?)<D-C, |fXlCflJlfcfl?ig 

[0 0 0 51 •7^';^s' hv^T'AiJSKi-rSi:, 

7r— >^ h>^l^>'^='— (FSE : Fa s t Spin 
Echo) j5fe<D/</P;^ (pulse s e 
q u e n c e) (4R Fffi-t(0{fl:ffi|rtt^<C«)-e. ^S3l« 

[0 0 0 61 ^rr-C, *l8eq©SUStt. fiHKS5fiS<0S 
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[0 0 0 7] 

USHSr/H^-rSfc*©^®! (1) ±IE®SIUlSr<!?ft 

^Kwfiiitcfs: c xmt ^^i>RF m&§kmm^Wi t . 

[0008] (2) ±iBO^Sr»*1-5fc*«te<oa 
"J&ilj^ilM-CfooT, S(rlBRF««(0^iBclSSrt[iE#<K 
(00091 (1) iSitJt (2) IC|2«<0«-a;{R-CO38 

Xti>o ::tHz^oX. SHK«Slii(;ij5»*>fce>-faiE/S 

(00101 ( 3 ) ±fB»auH*»»-r 

Fmm^^M Lxm^i^mm^i:m^^-t^mi&mM^ 
Set. mts.m%^<^^-imsii^x^^-r?>^m^m 

^m^±fS.^mt Sr5fl-f58l^*i!S»^ilB-Cfeo-C. 
MER FaSWSKIS5r8frie^E^#OppiHUr 1 1 Jto 

3e{b$«6RFJI92&icnfl!¥il!^. mStt««>!l«#$r 
(0 0 111 (3) lC|E«<oa;ST?«>5IWe»±. RF« 



i&t3Xxfwmmmi<DmmzfS-cxmt^-^i(ox. m 

i o -c . fi^«»tg«nc*»*»*) b-f SSjE Ji^«J^S:^T 5 w t 

i)^X'^ 5o 

(0 0 121 ^^-^-i-^SraFESHKItSiawfit!)^ 
^©SifcffiFi: Lli.yr—^ h;^trv3:a— jfetS'^VNT 

(00131 ( 4 ) ±sroauHS:«»-r 5 fc»©te»a 

F{K««rPnJPLTa5t*'!&fS-^Sr^^$1^5jK»R)SD# 

[0 0 141 (4) (e:|5«coa,^i;-CcD5l?g-ei4. 

[0 0 151 ffIiSSftUfceSM*»^-^W{Sl:W^rffliE-r 

[0 0 161 S(rlBtt^{Cffit^5a^*i!&(t#H:ffitt^V 
3 - KftTSS 0 <o<K^*i!Wt-t-x?fe 5 r t -teffitt iEl: 

[0 0 171 

■:fuy{/ (block) 0iSr^-r. *:^att*^M«3l 
Wr>%%<r>-mxhi>. *«Bw«)ajc:j:ot, 

[0018] l^mics^-f- J; 5 tc:. ^''^ y V ~y 

:^y-h. \ oo-Sr^f-rs. -^if^v h->;^7'Ai oo(4± 
K^i-r^^^'i' hSBl 0 2, *lE=>'r/«'SBl 0 6*5J;VR 
F3-r/i'S81 0 8SrW1-5. iaiS-v^^^y hSBl 0 
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[0 0 19] -7ir:^y hiy:^'rM.l 0 0 (C*5lt5±a4& 
•^r^ yhS610 2. •SJES'T/I^l 0 6*3il/RF3 
'f/UgBlOStt, ^j$-f S-ri^;^;/ (magn 
e t c o V e r) l*JtCi|K§$ilTl'>5, 

[0 0 2 01 -^^^y h->:^rAi 0 OOi^SfBSM (sj? 
T : b o r e) IC. St^ 1 >»Sr-://V-5 0 OiC^tg^H 
T»A*sJ;0!a6a$*t5o r-y/W5 0 0Hr-yyHE 
Wrgpi 2 otcio-cffifb^FHS. 

[0 0 2 1] ±mm-^i^^-y hUl 0 2tt-r:/^.y 

;i&(«ii»i«l*a*r^i<o«£tt:fyi6ii:K>2-t«>. 1-/ifc>*>v^*3 
fil^ U T t i V O t) *> 5 A/ 5 . 

[0 0 2 2] 43ia3'i'/uiaJi 0 6tt, nvjcSiS'tatt 

1-/j:*3*>;^7'f^ (s 1 i c e) ^^«ii^xxf^m 

[0 0 2 3] »mm^mici3»is:\>^cmmf£!m«ii: 

■CS)5, *SB-cr±j^irofttt«*|tijSrz4tt*iS]t1- 
5, 

[0 0 2 4] ;^7'r;^*ft*(Si<o*)EfiSSS::^7'f ;^*)BB 

(phase e n c o d e) *JgBJKiit tV^P, 

!;-Kr!>h(read ou 

t) ^Rmmmth^^o. riwip'i^iEaiioMfeSr^ 

[0025] R F ^'I'/l'SS 108 nBMm^WH^MMi 1 
<D(itcrtW;^lf>'S:jaiei-5fc*©RF>'^>'l';^ (r a d i 
o frequency pulse) O^'t'bo R 
F3-r/WSi51 0 8tt. E!ie$Hfc;^f ViJS^CS 

8JSt*i!lffif-*S«-r5. RF3-r/HS51 0 8«, miM 

[0 0 2 6] ^&='^;\^m 0 6ICtt*)EIEK)SBl 3 0 
dSSi^^n-CV^S, •43gBE»S51 SOJi^fia-C/Ugfl 
0 6JcK!Bi(t^Sr4-;tT*liB8«&Sr38feS-a:5. ^OlfflE 
168513014, igiaa^r/l'SBl 0 6lC*itt53^IKo40 



[0 0 2 7] RFri'l'/UgPl 0 8J::»4RFffil!llSl 4 0 
!6SS5iK$ix-CV^5. RFigiftSSl 4 0ttRF=»'Y>'USBl 

0 8<ciEg()m-^S:#iTRF/^>'V';^SraHtU, *f«lo 

[0 0 2 8] ^mm-^i^^y hspi 0 2. ^m='-(/uu 

10 6, RF3-f/l^l 0 8, ^SSSmUl 3 0*5iT/ 

RFKKi^^i 4 ot^b^i^^^ii. ^^micmnmm 

[0 0 2 9] RFn-Y/WgPl 0 8tC«T-^l|X*SBl 5 

o*s«g^^^^-cv^5. -t'-^hxasbi 5ori, RF^^f 

/USBI 0 8;^5S«LfcSft«■^Sr•t^>7'l>>-^ (sam 
pi i ng) »c:J;o-cSi*)jii^, ^H^fw v'^-'i^x- 
^' (digital d a t a) i:L-CiR*1-S. RF 
a-fyUSBl OSfcit^T^-^lR^SCl 5 0*»P>/i5Sl5^^ 

[0 0 3 0] lil2lC, RF®[«)g61 4 OjSiOtf'-^lR 
*SB1 5 00$?j|cS^«/f:/os'i'ia«:^fo 
i|£^^;iSR Fl^idSlS 1 4 0 fCffiS L, T^^^tif-fitSlf^ 
Ul 5 OtCffia-fS. 

[0 0 3 1] (^S{;i^%-tJ:5lii, RFmSb^i 4 0\^y< 
/I'^^&Bj^ * !J 2 0 2 ^>Vl';^ifi}Kp« ^ y 2 0 

2W:RF^-?/i';^(DStJgS:fBteLTV''5. jSJ^x-^ffiBf 
^CD^'I'^vy (timing) X^^m^iX. D/A 

(digi ta 1 — to — ana log) y h 

(unit) 2 0 4-QT-rairmm^^^^tixmm=^ 

[0 0 3 2] ^Pa-ri-y h20 6l4, Xtl^^^^\') 
r (c a r r i e r) h 2 0 8*>b#;tP>iX 

5RF^-Y!JTm^-C^^L.TRFTV:^ (radio 
f requency ampl i f ier) 210 |C 
A:fJti>o RFTi^y2 1 0«, A:flin^^mmLtzR 
FIS!i!l^t■^Srtli;^)1-5, RFISl(ifi^(4iiS«]«l^-s' 

h2 1 2*iii:TRF3-r/i'a5i 08\cmi^^ti^o 

[0 0 3 3] RF3-r/V'S81 0 SdSSftbfcflS^^R&W 

-§-tiiis^8ia=y h2 1 2i:mcx^vr>y (p r 

e amp 1 i f i e r) 3 0 2icAtl^*li><, •f^)rv 

y 3 0 2 \m%mm^^n^ \^xmL^~ h 3 o 4 

[00 34] t^&a:^ 5/ h 3 0 4 (4, «^*i!&{t#?r=^ 
•vyr^l^ar:.;/ h2 0 8d»fj-^^P>tv5RF^+ DT 
«ISt§ixfc<Bm*'!&ff^ttA/D (a 
na log-to-digital) ^Ijta-^^ y h 3 0 

6 t?x - li^ift $ ht^iSot'- 9 *aa86 

1 7 oicA;/j$n?.. 

[0 0 3 5] T-y/WKideCl 2 0, *)Effil!jS61 3 
0, RFKIbSB 1 4 Ofc-iVf'-^lR^SH 5 0tCf4«| 
ffllSBl 6 0i45g5iK$n-CV^5. $Jilfll 6 014, r-^ 
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^mWiU 1 2 0 /iV^ Ly'-^HSLMU 1 5 0 i^tl^ixm 

10 0 3 6] mnUieOtX. *fc. ^^ym^a.::! 
3/ h 2 0 8Sr»JffllLT-?:n;6S|S4-t-5RF#Y yrff^ 
cO^StiScSrHfiii-rS, «iJ^Bej5 1 6 0*Jj:t;!^r-r V 

(0 0 3 71 WPSqieOtt, (c 
omp u t e r) ^^m^xm^^ftio U^Ul 6 0 
ttSl^t/£V^;^*y (memory) Sr^-TS, 

(0 0 3 81 T^-iS'iCtmaiJl 5 0WUl;^fl!lH7'-^«!.a 
SSI 7 0»cjSiK$tbTl.^5, x-^'iR«SBl 5 0;5Si|X« 

ns. x-^iaasBi 7 oiiia^%L/i:i'>>*y Sr*ri- 
(00 39] x-iJ'jassp 1 7 0 \-immn i e o (csii^ 

$^^TV^5, x-^'iaaSPl 7 OttSJI^iSBl 6 0(O±iiL 
(0040] f-^ftiaSS 1 7 0 f4. ■r-^'iRASB 1 5 

o^siR^Lfcx-^'SrT'^^yjciaig-rs. ;>f*y(^tcf4 

y^i (Fou r i e r) ^fflSrSSfie-fS, 7-V 
^^Wi^k:^^—^ (k-s p a c e) i:fcV^5. f— 
if^mUi 7 on. k;^-<— ;^ox-^Sr2!^>C7cj27- 
-^J'ftiaai 7 0«. *l8W{c*jlt5iiii«l^*i!:o|| 

(0 0 4 1] f-tJ^SaaSPl 7 0tc:{4«^g8i BOfcJ; 
tWftffSSl 9 0!jsg?iK$H-Ci^5, S^SSl 8 Ott, 
97^ S'^'X'f (graphic displ 

ay) ^-Clffig^nS, Jfef^Sfl 9 Ottrt^'l' Vr-O-i/ 
T^/^'f ;^(pointingdevice) 5r{ix.fc + 
-sK- K (k e y b o a r d) 

(0 0 4 2] S^SPl 8 Ott. f—'f'i&m&l 7 Oi^h 

^m^i:7'-^tBimUl 7 0{::A;(J-r5. ^!MI#^4S^ 



(interactive) IC*:|gE!SrS^f^f 5o 
(0043] 133, ll4ioJ;VE15IC-r^';^y 
A 1 0 0<D*>'<— (cover) ^SrBSiaJc ioTS^ 
-f. @3»:IES@, @4ilAI3@, ia5(l@3(Cob^T 

(4, ±SP*/^- 112. TU:)}^<- 114*5j;0!l^f«O 
Xtt*^<-1 1 6Sr^1-S. 

(0044] ±IS5*/<- 1 1 2 ©«rTffitt^#« 1 1 2 

a t'ioTl/^S. TSB*^<-1 1 4 <OS;±ffil4*t5 1 1 
4 a i/i-oTV''?.. ^#:Kl 1 2 a t*«l 1 4 a Ofo 
v^fc*o^Mti:*flfe 1 ^iiT'-^/us 0 0 ioTftSA^H 
S. 

(0 0 4 5] r(0j:5/i*/^-rttr-7i>'^i/ h*<*:i 1 
0255l|K^Sh-TV^5, 136, l217t3j;U?ia8lC-^^^^-y 
h3t:(!|:i 1 0<z>^SrBSIiHcJ;o-C^-t. BettiEffi 

tt, ±g15«itl 1 1, TIfUflijgl 1 3tiJ;Ofl5tt<D3tft 

1 1 5*w-r5. 

(0046] ±um^ 1 1 1 ®§TSiJttntt4^t©±««B: 
ffiSPl 1 1 a i:/ioTv>5. TSPWigl 1 3(DMi±U\i 
ntt«<^T«ijmiiSC 1 1 3 a i:/i-o-Cl>5. ±ffi!HK«gi5 
1 1 1 a*3j:U!T«!HK1i6Cl 1 3 a ttl^Ttlfc^JK^-^ 
^J^s/ hSfUl 0 2, ^Es'fy'weSl 0 6t5i05RF=^ 
/USR 1 0 8 Sr^tf. 

(0 0 4 7] *$IB<0igJ^!U^SrlftW1-5, E19IC, * 
(pulse sequence) <0— 

(0 0 4 8] HE (1) {4RF/</W;^C0->— 5rv:^-Cfo 
9, (2) , (3) , (4) idHXJ^ (5) 14, -tn^ 
ix, ;^7-('>^4gEGs, !J-Kri>h4g|aGr, ffift^i 

(0 0 4 9] l^0lc^i-<fc 5 9 0' /Vw;^fc±5 9 
0' B)mi>ini:>tii,o 9 0° S}iSin^\chftoX:^7 
^;^4)EG s OiiiWM^ix. m^n^sy^ Mcr>\i^X<D 

(0 0 5 0] 9 0" afi«»P>3f)t^ne s p/2 0D^Ji 

18 0° y</vMzi.'o :^\i^y(ORmt^nt>i\,io ^.(Ot 

(00 5 1] ro;^K-:^Sl5«, 3f3£i^Wiaille s p r 
tjci 8 0' ^</w;^«ci5;^trysei65««lil?Tton 
5. #Ih](0;^ evsisli, ^•fi-eH;^7'i';^43EG s 
2, Gs 34HiAn^fcS«^S^-Cfc-5. v^-fHt)P-;^ 
y'< Mto\i^X(rimSitfy7.M-ySMXhi, cr-CI4^ 
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[0 0 5 21 M[V}<o9o' m&t 1 8 0' m^^(r)m•^. 

— X (d e p h a s e) i5tTfc>ixSo #18 0" SlfiW 
y - KT!? h*lEGr 1. Gr2, Gr3ti5 
U 7i— X (r e p h a s e) i6S^ft>^^. J^f^-^ia— 
MRl, MR 2, MR3;45^-tt€n^^ttl$ixSo 

(0 0 5 31 K7>? K^ffiC r 1, Or 2, GrS 
<D^m<OWl^(Df^A-C. itffiaiya- K^EG p 1 , G 
pi' , Gp2, Gp2' , Gp3, Gp3' il^^tl^ 

[0 0 5 41 «-;^f>'3i3-MR i (i=l, 2, 3. 
. . .) tt, ^t^-l'-WcilL-CMI^fi^J^CStJ^^ri^oR 

3:3— (echo space) e s p^Cfc 

5, #;^if>'3i3-MR i tt, t'-^HxASBI 5 0(;:J: 
•3 tfa.— r-^ (v i e w d a t a) i: UTlR^^tl 

[0 0 5 51 r«)J;5*>'>Vl';^i^— '{r>'^*S, S^TR 
(repetition time) -Cgf ^(ill&S *) jg 

4~2 5 6 tra-otra-f*— ^fAs^pj^S. 

(c:LT#?>tlfcfc*=L-7'-^>4S. T'-^iaaSSl 7 0(0 

[0 0 5 61 k;^-s-;».co-r— ^'5r2&7cjS$7— y 
«it-5rtliJ:?). IISIW»wi3it-5 2?>:7clii«i^-i?1- 

fc = fo+Iffj • s ( n (ciijt-l-9j) 

[0 0 6 21 :i:i-c, 

f 0 : 'P'bmW 

[00 631 (1) S;<oJ:5'^c^Sclgc«rJtodr^yT<f 

^(4. «IK^-S/ h3 0 4ffl(D:^-ryTft-f-t LTt^Se 



[0 0 5 71 ±fawJ:5/i^<>'i'Xv'— 5rv:x«rjlffi-5 

amtCtSV^T. ^BB=>-</l'Si51 0 6f ^lE^'f-'WgSl 0 

1 1 OASglb-rS, <!:<(;:. -7^^;^;./ h^lEflci l OA?. 
lll7lc.T^LfcJ:^lc. ^d»bl,fcJi5i65fit*aC^J^^&/i-r 

*:{*:i 1 OcDBWSftW^jSSI^-SrfS, **5, H^t 
[00581 ^©i? )tS!SiHC'^or»lK»3fiadS®l!j 

*ft:i 1 0(7)@^rS!()<^«SilS:lc-Si-5, HWSt&Jl 
St^tt-T^'^ -;/ f-*«:i 1 0«)«jg»iJ:oT5e*5O 
-C. i^gV (s i mu 1 a t i o n) -^HiRI 

[ 0 0 5 .9 1 ^m.mm.m\zi. u js^^q&^t-^cojigt^di 

ii-rSo RF|i!ie^SE3S©H«lill. RFffiiilSi514QtC 

*5(t5^^3.= 5/ h 2 0 6|CA;'Jl--5^+ y Tft^Wii 

»gi5i eo-c^^-yrfs^a-ny h 2 o 8Sr^lJ^3■r5r 

[0 0 6 01 ffltwgci 6 oi;i<t.5SiJlioT-e. ^\Vt 
^^zi.=L 5/ b 2 0 8 (4i!>:<o J; 5 'S^JSeS f c iW-o^^ 

y Tffi ^srm-rs, 

[006 1] 

[«ll 

(1) 

[00641 r 5 »«Sfi!Sijco^»%Sitfe1ia 

ft^iiffl^cDjgscisic-a-i^-frfcR Fjaigjaiu^sffift-^ 

[0 0 6 51 ^E3'^-'^SC1 oewigtiic^iio-CTiBimjfE 

[0 0 6 6] 
[»2] 



fc = fo+ltfj -sin (o)jt+0j) +Zo I • « X p (- */T^ ) ^2) 
[0 0 6 7] a i : fig^Jffi 

T i : li^Sft (2) ^C<0*)att|g2««-CH: (1) ^0*52^:^—0 



[0 0 6 81 mum<o»mifiM^-Q^ i>m^iji> 

ot^a. (2) S;-eri/j:< (i) izicXoX^^Dr 

[0 0 6 9] »mmmmcx!b^mm<omt\t. t^mv 

1 0 0 7 0 1 ^:|^B-Crt:. FSEffitCfcttS-eroJ; 5?i 

V h*<*l 1 0W@WS!B)»«»iroSISf»(cSJ:Si-5, 
r*ticj;5, Eiow (5) Jd^R-f- i 5 (c. iS-;^i^i^3: 

t/i-So ::r-ett3t=i— ;^ e s p Sr@WSt!i<^^ 

[0 0 7 11 3:3-t'WC*Jlt5fil:ffiiiS0"' 

3— KSrO t Ufcl'^r (r e f e r e 
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